Cardiovascular effects of serotonin agonists and antagonists.
The effects of serotonin (5-hydroxytryptamine; 5-HT) on the cardiovascular system are complex. These effects, consisting of bradycardia or tachycardia, hypotension or hypertension, and vasodilation or vasoconstriction are mediated by three main sets of receptors called 5-HT1-like, 5-HT2, and 5-HT3. In addition, recent findings suggest the participation of a putative 5-HT4 receptor. Though selective 5-HT1A receptor agonists can lower heart rate (and arterial blood pressure), 5-HT usually lowers heart rate by eliciting an initial short-lasting hypotension due to bradycardia (von Bezold-Jarisch-like reflex) via 5-HT3 receptors located on sensory vagal nerve endings in the heart. Once this bradycardia reflex is suppressed--for example, during deep anesthesia, vagotomy, or spinal section--5-HT can increase heart rate in different species by a variety of mechanisms. Myocardial 5-HT1-like, 5-HT2, and 5-HT4 receptors appear to be involved in the cat, rat, and pig, respectively. 5-HT-induced tachycardia in the dog and rabbit is due mainly to release of catecholamines and involves 5-HT2 receptors on the adrenal medulla and 5-HT3 receptors on postganglionic cardiac sympathetic nerve fibers. Recently, 5-HT3 receptors also have been implicated in the 5-HT-induced tachycardia in the conscious dog. The blood pressure response to 5-HT is usually triphasic and consists of a von Bezold-Jarisch-like reflex, a middle pressor phase, and a longer-lasting hypotension. The pressor response is a consequence of vasoconstriction mediated via 5-HT2 receptors; however, vasoconstriction in the dog saphenous vein and cephalic arteries and arteriovenous anastomoses is due to stimulation of 5-HT1-like receptors. The depressor response exclusively involves 5-HT1-like receptors located at four different sites: (a) central nervous system (decrease in sympathetic and increase in vagal nervous activity), (b) sympathetic nerve terminals (reduction of transmitter release), (c) vascular smooth muscle (vasodilatation), and (d) vascular endothelium (release of a relaxant factor, probably nitric oxide). Arteriolar dilatation, together with the constriction of arteriovenous anastomoses, leads to an increase in nutrient (tissue; capillary) blood flow. The 5-HT1-like receptors are heterogeneous in nature; however, apart from the resemblance of the central nervous system 5-HT1-like receptor causing hypotension and bradycardia to the 5-HT1A binding subtype, the relationship of the other 5-HT1-like receptors to 5-HT1 binding subtypes is still debatable.(ABSTRACT TRUNCATED AT 400 WORDS)